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ATTACHMENT A 
PATENT 

M THE UNITH> STATES PATENT AND TRADEMARK OfffCV 



in ffc Apoficfltkyi of: 
CAUL A. LUCIW, ET Al_ 

Sen* No. 08/0&4O7 
Flod: July 8,1993 



Group Art Unit: 1613 
examiner: M. Woodward 
Atttmoy Oockat No. 0035.009 



For: HIV IMMUNOASSAYS USING SYNTHETIC 
ENVELOPE POLYP6PDOE8 1A8 AMEND6D) 



fkt» APATK1W 

HonoraWa CofnrnlMionor of Patents 
and Traoarrartcs 
Washinoten, O.CL 20231 

Sir: 

I, Jonn A.T. Young, do hereby declare a (Mows: 

1. I reaavod my Ph.0; In Human Qanatfca from Impanel Caneer ftesaatch Pund 
and University Opeaga, London, Ufltoad Wngdomei 1087 having prwiowsiy raceivad a 
B.S. In Sochamictfy from the Urtivariiiy of Dundee in 1983. 

2. I am currently an AuMbm ProfMaor. Department of Microbiology and 
MoJecuer Genrtcs. Harvard Medfcal Seta*. My Gurrtaulum Yitae is attached as exhlott 
1- 

3. I have read and underastid Luoiw at ai. application Serial No. 08/089,407 
and Luoiw at aL appRoetion Banal Na» 08/887,601 ('SOD aa >*»■ m the Offlea Action 
mamd January 23, 1898. 
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«** to mMn , p.pw. ^ ^ ^ , tmh ^ ^ 

to the Octobw *. , 9M ^ „, Mrw ^ ^ 

*«' nMn »*« «*«-*~ (*« otfwn) inohd« Aftm«n 1084, Bariw ,0U 

1W. °« 1». , m . „„, ^ ^ ^ 

IMS. 1978, MoriDW ,9,3. , M3 . ^ , MJ> ^ 

«~«o ,ik 19k ^ , m Ttnw 199J ^ 

— by , or«, „.,., ^ ^ ^ ^ ^ 

M^lhvuKtoM. on. 
•WctaJ to ravfcyy. 

***** t-an from 5 ^ ^ of 

N.Y.I: nommv uaing tht **d-p*»e technique, ptonee*d Dy 

MQrrffiew UW3).* ih# *m fc ctfl «wmd««bod today. 



1,11 ^ fW * »*™c« *»<! b, ttm deCmaticn is in*** in 
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6. The prior aavvMcapabteo^nia^acteertf tui tc t MtbeTv^een a synthetic 
peptide G.e. one syrrthesized by chemical meant) and a peptide fragment generated by 
seme other mm. Sea, Data 1983, Haeyema 1883, Lieu 1975, Morrow 1983, Morrow 
1384, Muler 1933, Rothbo/d 1864, and 3herw©od 1983. 

7. Mar to October 31. 1994 one efcBbd in the aft -*QS fuffy capable of 
symhestdng peptides of oaneMerable tang*. Specific examples of avmhatfc 
porypeptidaa combining as rrany as 40 amino tcMa ware rvpofM In the art prior to 
October 31, 1884. Ten of the atowneAtionfttf artclee (Altman 1984, Barkac 1984. 
Ma 1983, rfrayoma 1882, Jaooto 1843, Mutler 1883, Aothbani 1884, 8W 1884, and 
Wabuke-aunotf 1984) report eyrthatte peptidee (i.e.: peptidee made by chamioal 
aymhealel having lengp* of from 11 to 24 amino aokts and one artfcto (Batlat 1884) 
reports a 37 amino acid tynthatlc peptide. Rati (1981) employed a 34 amino add 
synthetic peptide, wtoie Puett (1962) employed a 40 amino acid synthetic peptide. 

8. taniMMoaou) ■ employing ayrnhedp peptfctac weft aa oWrned in the cubjoct 
apoleaoon vam known m tne art m 1984. Those techniques Included BJSA snalyaea 
**** a»taj*3yed peptides tmrnoblead oninJaraMarpbrtaa, laetm and enayrne-cwpled 
«cndary antMte (e.g, Altnan 1964, Bee* 18M, Gratn 1899. Joitvot 196*. Rothbart 
1984, Wab u tea Ou noti 1964). Those techniques also included solid-phase 
radloimmtmoaBaaya *et employed anmoWbed synthetic peptides, tact sera, and 1M V- 
«MW prottrn A (Jtcoe 1983, Motrqw 1994. Paccfa 1883, RofTbard 1384J. omer 
method* went also hnownm the art m 1984 for detecting apeelfta ImerBCtfons between 
synthetic peptides and antibodies including radWrmwKjassaya that employed 
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radnactrveryMatrted psrfdas or antibodies (e.g. Bonos 1984, Hlntz 1982. Rougon 1 96*. 
Shi 1 984, Tanxra 1982). 

9. TN nwmnt at pegs 3 of the '501 specification thtt 'synthetic peptide* 
may etto be prepared* vwma haw sun und enood oyomorordlr«ry skurintnairrm 
October 1864 u a m ashi n g that such syndetic peptides ~oukf be us*d In *o 
IrrtTtunoaaseys described h die '801 epeoHlottloiu The '5M 

14 and 15 specitfcaly teaches that one use for tho polypeptides of the invent** is as 
andgero in a variety of invnunoaGsavs. One cMtod In the art would not Infer from the 
teaching of the patent specification that production of synthetic peptides wjuW be a 
teaching of a useless act. One sltffed in the art would ba lad to urn the synthetic 
peptides In irnrminoacsays just as the specfflcatton teaches. 

10. TIWWrijeiMdlteandlir^ 
appfcattaerabejdm 

HV antigenic pep8dee. peptides containing art knmuragenfc ammo add sequence. 
To oarnonetreta this. I performed a hydrophifctty analysis of the ARV-2 Env sequence, 
•ocording to the How proton* W&pp Iftl, Hopp 1983). The directions in Hopp, 
together with the nydraphiietty vakjas given in Hopp istl. panrtt a ttralghtforward 
wsJysJotaweBasslyvvhhhfo The confirmation of 

antfp^Utyv^BieovvitMnt* M entjoen cotiw t* screened 

ay using it in an iTOXjnoastsy audi aaiha prior art Immjnotaatya Ueritffied m Paragraph 
8 and twting « wftti M r« of patJorrtaknovvn to be Infected. TTiis screerring process is 
the technique that it. in tact disclosed in the Hoop rafarances. 

- 4- 
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1 1. enjoying the rtepp protocol, the most hydropic region of ARV-2 env, 
v«io*ntni*«r«*u« 738-713 <EWC*}. Synthetic pip*** oenv* t™, nrv Env 

enttoer. a* dernorwrwed I* later actual tsais, (Broddtn 1992. Qou<temWt 1880. 
KennedylWW. Tt» eacontmott rwftoohic »*» w ideieWed ai «Mt» 

sara from HV Infected Indh^Wiab (Brofden 1992. Goodsrr* !990, Krowta 19911. The 
tNrd mort hydrephfe region of Env. re***. 733-738 (EEEGGE), ove/fcp. the 
flw hydroptuie region. Synthetic ptjxttu conrnming thb third region of Hi v Env « 
reeognfaad by ten nom HIV (nfoattd ivffviduefe. (Bretotn 19GQ, Goudtmfcft 1990, 
«moy 19667 The » 9 * n containing nwidu,, 505-510 (QREKRAj ww MntffiM 
Mbe^hlgWyhydmphflfc. Thb finding was noted using the same computer analysis 
by Piute* (1866). Synthetic peptides derived *nm HIV Emr containing all or mow of 
■toe residues tierecop^ (fln)(|tfen ^ ^ 

Kw*s 1991, UMvheryakova 1BB3, Paksr 1967, Stiedart 1962). 

12. BN^y^ewMeppproioeo^iwm^hydnDpw^ 
ictotrfled « rwfcijto 102-107 (EWEBE). Synr-flc pac**. derived torn HrV Qag tm 
~ rU. au,i~ acid raudje* s* roogniad by a proportion of ACS patient anis«ra as 
<*«»wwedbrto 

i*ntirk«»r*al^ Syr^pa^ayna^lns^reckytar wv 

<*«hw*«09entea*^ 
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13. IrwHTVaequenoMproylottlnthe *801 pvem application «lw (netted one 
of ordinary tkM h tta art in October, 1984 to kHnfflV antigenic HW Env Knear epitooes 
by srf other techniques. One otter approach towwn In the art, was to generate one or 
« penal of several synthetic peptide* derived frofh the porypeptkle sequence and teat 
e«0h peptide far amibody reactivity. The geiMretion of one or a par*! of synthetic 
polypeptides from a single protein wea a routine manor In 18ft4. 
1*. APinelcfefjmpoDiJdirfjert ^ 
9»n«ted by Afcmen (Aftman 1984) and a pane) of five aynthetio peptldee (8 to 16 
amino adds lone) derived fnam ■deoovlru* 18K and 03K prottins vrw gamrated by 
Groan. (Green 1883). m sddfcon, Sue** oenarraj a pan* of 12 peptides from MuLV 
polymerase gene and e panel of 18 peptides from it* rabies glycoprotein gone. 
(Sutdrffe 1863) 

18. Prior t» October 1984, Ihote iWfcd in the art knew twt a proportion of 
artfbodiee raised against native pretalnaoawH raoagntaa apftopes contained on tymhotfc 
pepddea derived from a proton aiauanea pnnbaiti 1984; laach 1983) or contained on 
proteoh/tfc protein fregmsnts (Undo 1882).! 

16. Bated on the infofntotan doacribid herein, twee aidied in the art couM 
have, without undua satparfmomailon. taad the eoaoonao of ARV-2 Bnv provided in the 
'601 aepfeatton to genera* eynthetfc peptides representing most of the HfV 
olrxoptotpftt ThMptvaow could tnen 
hi the art and Immunogenic regions of HrV Env Uamfflad. 
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17. I have reviewed Jn detail Momagnter. Sofenoe. 225. (Ju»y. 1984) and 
Schupbaeh •tit.. Sown*. 224> 503-505 Wty, 1984). In my opinion thea» artcte 
would not have enabled one afcllod In the art to pr*p<re a synthetic MfV envelope 
polypeptide sequence tor use m an immunoassay without undue experimentation. I 
conclude thb fat the foflevdno reasons.* 

el Theee vttatas dM not provide any HtV nuofaottde or amino 
add sequence intof radon. 

b| Although HIV pnxatrw were purportedly Identified by 
immunobiottirtfl in these puMcattorts, s person of ordinary skil in the art 
would not have been afak to product sufficient quantities of any of these 
viral proteins foe sequencing. Suffteient quantities could not have been 
produced because cultures of primary human cells tWad to produce 
sfgniffcam quantlta 

Iflflettsd vftsiKOtfucing oeHs. Therefore, a person of ordinary sM in the 

ert eftwrptin$ to generate suffieant quantities of HTV proteins for detsfted 
cherecsyiattorv vwxid have 1) hed to obtain an «vwuprla*e established eel 
ians known to produce *v em 8) had to have a irowiedge of the precise 
o u n d M w milked lor Interning these oak and far mrimhlnQ the Infected 

oe» for (ooq periods of time in cute* 

a) By October 1984 *w Galo and Mmtaoriar Qroupe tad 
reported oei fines that oouM be used to protfuoe slgnifloam levels of KV 
(Popowlc 1984, Momagnter 1964). Oslo and Montagnisr were world 
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leaden In HIV nroaaiuh at the time, and thus can hardly b* con aM eioU to 
be of Wrtary iUt In the arf. At die tin* of the '601 application data, 
the pnm origin of tt* cell tina uaad by The Gate group had net bean 
dkctaeed (Fopovte 1884). The Monagnfer group used eels generated by 
fuelae betwaan HV preduolng primary T oafla and SV-tranaformed B-oefa 
(rwaritagniar 1984). It would ix* have boon poaafete 1©r a edantlet of 
ordinary skM m the art to Dave uoed tie tame taehnlque tt produce cell 
Unas ihet wara Idamtaal lo thaaa daKTlbed by tha fvk*nsyn*r group. Evan 
if a eciemist of onjnaiv IKJll hi tie art had attempted to obtain die cells 
deaerlhad by the Gala and Montagnler groups. I am not aware of any 
evidence that thaw cei ariee ware being Attributed freely to the pubfte « t 
the time of the '501 tjplcatlon data. Fonnermore. tha predsa culture 
condftions required lor maintaining HWnfected celt In culture had not 
been diaetosed. 
18. ^«n*irtjaraattbyB* 

and a, euch aa contained in Oalo at at, (1883} aridAryae«ei.n»W,Mwertor«aw6h 

at Chang v taoiretth/ presume that 

thaHrVandKTLWrtarjeoomB*. faharmore. tha Qato eroup praveaad IhattheHIV 
genome contains a pX or lOfl region similar to those found in rfn.v-1 and li. intact as 
the '501 aae&oaboneerreetJy dfaeloaad, a) HP/ it not deeely retaead to HTLVs, b) die 
B«/gana*rtotiocet»d«t^aarmpoaWon 
te no pX or LOR region in tha HV genome? 

-•- 

809 202 -AOOIOigOHOIW QPMifVH: WdSC:2 : A6-6I-C 



Mflp ' i: " ^ 12«S6 rRQM 

TO i*S73l'7ttei£l773B766d P. 1Q 



19. ^prwjmptk»im«H,VY^ 
group to seriously mlaMentrfy HV envelope proteins: 

r<*m>d- apparency because k rriomBd on SOS-ootyKfyianWa p. at a 

position •fmiUr to tfwt of tf» G2-66 kD HT1V precursor envelop* p<o«ttin 

leOIOpwalnldetfgna^apl^ 
'501 appflcatfan flhg (fat*. 

b) The Gaflo group described a 41 kD HY protein « He 
^••^•"v^sreiBenofe^ The41kO 
protein was shown to be en antigenic viral structural protein 
(Sampadhaian 1W4). Hovww, the Inescapable conclusion from this 
manuscript was tnst these workers presumed that this viral protnin was 

protein (flp46; Barngadharan 1964) i.e.. the htv p*t p^m v*m 

e*»VelBmto KTLVpp4* In t«ot (Nee proteins are not equivalent forihe 
tollowsig reason*; 

fl All recrovtel envelope proteins ere synthesrzed ax 
precursor protasis (see 113a) ttiat are cleaved Into two mature 
s«*un*s osaignstsd aurfaos I8U1 end trsr w necrsVano <TM). These 

ewelope pro(aii» rerr^ 
md are ireofponrad together onto the surface of viral panicles. 
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However, these protdnt are structuraly distinct end parform 
different functions during vtr* entry; the SU protein Is prfnwlry 
fcwrfved In raptor binding, wherws th* TM pcotwn con*ln, *« 
trar«mtmt)fBrte region that tnohon the envelope proteir* on th« 
viru» awfso*. The TM potato primaifly Involved at • step of viral 
entry Wowtig receptor binding. 

II) The Stl endTM prater* of HrV ere detonated gpi 20 
and gp41 (the 41 » prcteb described by Serngodnsren 1984). 
fwpectiVBly. TM SU Igp1») protein of HrV wee not described 
prior to the 'Wt epplleabon fifing data. 

W The 8U pro** of the KflVi it gp46 and the TM 
protein of the HTlVs Is p20£ a 20 kD protein. 
20. I have also revievfwJ in detai Cham US. application Serial No. 659.339 
filed October 10, 1984 teMtaQ tha p«mi DNA sequenoe of Figure 3. The Chang 
woefficatfon (1) incorrectly dotcrfcot the beatton of the Env gene to the HV genome, 
tnd (2) rf*erepreeon» the sequana* of th» 6nv gww which <a pwportsd to be 
•noornoaaead M. whoaycontained) vwithin the> ONA aaquance shown In Figure 3. An 
ino>rWurt swart fci iho «rt swnp^ 
in the sequence of figure 3 wouW hm bean unable to do so. 

21 AttOMaftChsng represents tr^ thi flgur, 3 wqu^ VKwrr^fiwc the 
aw region" (p. 8, km 1-2), tfwt « teorrect. in fact the Figure 3 aaquance contains e 
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portion of the /»/ gene the «r gene and dnty approximately on^third of the envelope 
oane. 

22- Morrow, the Cheng «gure 3 sequence Includes en trror . The Figure 3 
aaquence fttidee en uora nuaeotHa fA') n portion 2437, 0 residue which does not 
actually wt in the HIV envelope gene. TNa mistake tods to a +1 treneletfonel 
frameahlft at this poaition In the partial sequenoo of the envelope open reading frame. 
Aa a ooncequance of this error* this open reading frame is only correct over The region 
encoding tm firtt 63 en** add* of Sty* (boludfng the N-termlnal itgrtal peptide which 
ia removed during protein biosynthesis!. Tha open reading frame of the Rgune 3 
SKymoe then contihuea with three emlno edda encoded by en Incorrect reading frame 
Wkmetf by a atop eotfon. 

23. tiaeod on Rgurae 1 and Sof Ghana, aadenttt vwocid rwe been eorrtfeWy 
frtaled about thi placement of the envelope gene relative to restriction enzyme sitae in 
tha HIV gemma, a.g«, en ecoM site that is actually located upmtm of the envelope 
gsnaleshovmht the Chang raeppft^ 

(Figure D and Opatream or the envelope gene (Ftgura 2>. Also, a Bgi 11 efte. which t* 
actually looattd In the envelope gene, to ehown in the Chang application as within ma 
>)T region, a r*^ v*&dcmn HIV is not ck»ety related 

w HTLV-I and It and unftlca these ocher hunan mtruvtruses HV certainly does not 
oontaln a pX region. 



• 11 - 

909 ZOZ -ADOIOiaOJDIN OHVAHVH: ViJS£:Z : £6-6 I -C 



24. B^^afewtrwrtQvwiwtwead*^ 

In th. *t * October. lf*4 » qtow. hohtt and/or wouenc (he envelope gene 

of wv. 

I hereby decfens that el statement! made harem of my own knowtodoi ore mie 
thSX rf*""*"- on inflormrton and btftof b*Wvd to bo true; «nd 

*e «• ea ma<te « punW*^ under Section 

1001 of TWd IB of the UnM Stmt Cod. and that such wlJIM tefee statement, may 
jeopardize Ota validity of the application or any aattnt itMifng thereon. 



5r. v« 



John A.T. Young 
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